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(57) Abstract: 



PROBLEM TO BE SOLVED: To prevent reaction between 
silicon and an electrode material by forming no adhesion 
layer or a barrier layer on the side wall part of a 
cylinder type electrode and forming only a barrier layer 
at the lower part of the electrode thereby preventing 
capacity loss or junction leakage attributed to the 
adhesion layer or barrier layer on the side wall part of 
the electrode. 

SOLUTION: A contact hole 3 is made in an interlayer 
insulation film 1 and a polysilicon plug 4 is formed 
therein. A cylinder type lower electrode 8 is formed on 
the polysilicon plug 4 through a barrier layer 5 and 
covered with a capacitor insulating film 9 and an upper 
electrode 10. The barrier layer 5 or an adhesion layer 
is not formed on the side wall of the lower electrode 8. 
Consequently, capacity loss or increase of leakage 
current attributed to the barrier layer on the side wall 
part of the electrode can be suppressed while preventing 
reaction between the plug material and the electrode 
material. The lower electrode 8 can be formed while 
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(Detailed Description of the Invention) 
[0032] 

Subsequently, as shown in Fig. 3(A), a laminated film of 
Ti layer and TiN layer (hereinafter, Ti/TiN layer) is formed 
by using a layer formation method enabling a high directivity 
such as collimated sputtering. The layer formation is 
carried out while preventing a deposition of the Ti/TiN layer 
onto a side wall of the opening formed in a first oxide 
film 6. The Ti/TiN film deposited on an upper surface 
portion of the interlayer insulating film 1 and the plug 4 
can act as a barrier layer 5. Further, the Ti/TiN film 
deposited on an upper portion and side surface of the second 
oxide film 6' can act as an adhesion layer 7 between the 
second oxide film 6' and a metal material of the lower 
electrode 8. 

[0033] 

After formation of the Ti/TiN film, the thermal 
treatment at about 650°C, suitably RTA (rapid thermal 
annealing), is carried out to react a surface of polysilicone 
plug 4 with the Ti layer to thereby form silicide. 
Accordingly, contact resistance between the polysilicone 
plug 4 and the overlying capacitor electrode can be reduced. 
Further, upon the thermal treatment, the TiN layer is 
modified to a dense state, thereby enabling to increase its 
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function as the adhesion layer 7. 
[0034] 

Next, as shown in Fig. 3(B), a tungsten layer (W layer) 
or tungsten nitride (WN layer) 8 which constitutes a lower 
electrode of the capacitor electrode) is formed over a full 
surface of the first oxide film 6 including a side wall 
portion thereof. Formation of the W or WN layer 8 can be 
carried out with sputtering or metal CVD method. In this 
step, since the sacrifice film (second oxide film 6') has an 
adhesion layer 7 consisting of a Ti/TiN layer formed on an 
upper portion thereof, a separation of the W or WN layer 8 
from the second oxide layer 6* can be prevented. 
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6 U>J >*?*tmZ$m-fZ>P SG (phospho 
silicate giass) ab4i/>l±BP S G (b 
oro — phospho silicate glas 
s) ^2 0KifcM6' CNSG I n o n d o d 

ed natural silicate glas 
s) £ffl^tU;fJ:^o ifc, »2cogHb£l6' <Dfrk>*) 

\z^ v i ; rj>MfbSM*. *io^bm6nwi-^>^^^ 

[0 0 3 0] B2 (A) izm-fl O UvX h 

PF0^) t LTg^coa^bMe' tlx > 

&o m 10M6fcJ: 0^2 * co^y^> 

^ti> 0Ox.(fjRjS>1S>f *>3-y*y>r (RIE) ^ H 

[0 0 3 1] 12 (B) tC7Fi-i:9U. * 1 com 

BBP»**#Ev> h U^^t^^o 

[0 0 3 2] «v>T. S3 (A) CgfJ:^;, «x.lf 

mzX *9T i/f &J;^T i NSOSSK (ttT. T i/ 
T i Nil) 0 C*>«R(i. *l<0RffcB|6K 

Klt^ftfcHPOffiSS'MOT i /T i N/t co*i® £R£ih 

ittWStLfcT i/T i N«tt/<«;rJi 5 t Lxmm-f 

itfcTi/TiNili, ^2«I6' iTSGS;Jl8 

[0 0 3 3 ] Ti/Ti NflKrttRtt. 6 5 0 tlljgco 
MI^ SMUttRTA (rapid thermal 
annealing) Jffot'f'J > ! J 3 >-??V4 

ifc, :<Ogi*ii;j:i}TiNi«M$^ 
[0 0 3 4 ] [213 (B) % 1 cogl 
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>^*-r >jf (w/f) **vwiaft^>^ r -x 
■r>/f (WNi) 8£ffM1-£o WlfcliWNi8^i 

^-t^H 0 m&m m2a>wtims 9 ) 

cO±^(C(i x Ti/Ti N«4>e>&«tt*J| 7 

[0 0 3 5] ^IC. IH4 (A) Izmir XilZ, »20g$ 

MPXSHJ: ^)»2om>^l:M6 , 0±»*i 
ffi£;H7fc##*7 fcW4fc«±WNJB 8«iS^ 0 C 

(B) C^tJ:?(:, >y Fx 

y * > ?\z x *) ramo* 1 «>BKtR 6 im&-?z>o 

[0 0 3 6] ±IBC0H4 (A) (B) 

20 tfvV =* >BHfcJBI PFH^) ^^tl^, CMP 
^6* ^^^H^iT-^M^y^/^y^^^f^. » 

»^bR (^Fll^) «r^*i-^ 0 Ctt^J:!). 14 (B) 

[0 0 3 7] %2<Dmm6' OBfe**CMP-CfT9» 
TS5SSc:U^>^f> (W) IJrfflv^^i: 

(A) ^7K-fi:9^, *t^>^*»l9kLtWictf 

Ta 2 osmimmzitxfrb. T a2 o 5 sov-^ 

5 0 0- 6 0 0rcOO2 
^U>^UJ:«5T i*o4*Ri±asHli OTITIS 

^ t iz x 0 , **i6JgS?o!Bfgy - K«g*^«$ n 

[0 0 3 8] ±EO***»!ROi|£*ff|B1t§61t^?B« 

[0039] mmmm2) *«fc»*uuv»rtt. v 
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»£Efrjt-r&o StMtiBltl ££v>Tli, 0 2 (A) \Zt* 

■UKi**-^**??**, HI 5 

(A) K^tJ:?U£2c^tjilli^j£L&^„ 
[0 0 4 0] feJLTl^ **MBB^*##f6t££lg<D§? 

HH&fiJK 1 K=» > * * h 3 zmf. 3 > ? ^ h* 
3 F*](:tf 'J v V 3 > ^4 JlStJo 3 > 9 9 
h * - * 3 £#tf<I IHf&liR 1 <7>±Jf |c, x- 7 f - V 9'X 

R6*Jg*-t4o 05 (A) lcjjrt.t9tr, Uv 

WJL y^>^(j, B3P<7>«M-vO;*./W ^jg.! i) (c< 
^4ktt- (03x.lx\ ^n^>^*-;*<o.fci££jg;<i-.z > t£, 
«S«H*S<i-4*fl=) CftKiiK ggp<7> 

[0 0 4 1] -€-<7>m. 1«13 (A) tftT-IS 

i /T i Ni^fMtio Ti/Ti N»l* % 0!lx.lfn 

r-Mt^. pgpoj^as 3>-7*7^4(7>jiffi 
®-ftM6<7)*[StzJia[?tL>tT i/T i Nmti^mmt 

m^X, 6 5 0tiSO§jSlI (RTA) Zft^ 
v'J zty-f^^A <F>%Mt T i JtfcKt&S-tfTv'; 
<M K£ffMU tf'J >'J ='>7'7^4±gp<D=r>'^^ 
h tetter &mz*t& 0 I<oiftllig|:Uv>t, S*Jf 

[0 0 4 2] £<b(Z, 13 (B) tC^-rigtmfllfC, 

mtme^mm&i^tt^m^ ^^^^9m,m<oT&, 

W.fet%:2>?>yX7->m (W^) iSHifft^V^ 
*-?->JI (WNi) 8£. X/N-y ^ >; V7$>h^\t* 9 
*CVDtttit|»«t*. ££T\ Kfb^6<^±»(± 
^••»@-C**^T i/T i NJlUJ:or*aSiXT^«fc 
W4*:{±WN«8OJiBli9J||*»|»jh$*L4 0 04 

(a) ±5^0-- (b) iZTF-tJimtmmzLr, cmp& 

« v^li^r® x v 9 tc X *) mm 6 HffiO&-*Jf 

9 commit, mim6&xzf®.fr&z-mitm) *m 

[0 0 4 3] -?-<9^ §5 (B) (l^-rj; Wit 
flJxJfT 32 Os Jf£Ji«£-£T^<b, 5 0 0-6 0 0 

5 m<7> i )-9n%Lii&v$.2-£z> 0 m^x, 'mx.is^^y 

9 >9'{ZX i)T i^W^S^^±gPmgl 0 t LTlt 
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* J r'ii'9m%m9)3£V ! S is N« i2^i*U fg 
o^ii^-ffi{;j;c.T<), ^MTSCmo^'M r«5 

*ffi«KUJ3«t*y-**»*ffi«$*4£i:j&«iirfl&fc 

[0044] mmim 3 ) 11 6 ( a) \i.*mmm<?> 
10 z e mmm&m:iiza>9 9 Yfr-frs&wibtixis 

l), a>9 9 h+-^3l*ItC(±.-K'; ->'j a^^J'Mii: 
ffM £ tt T v > £ „ # «; -> V a > •/ 7 9' 4 <0±gf (4 > < U 
5 * ft L X -> <) > 9-mnTU^m 8 $ tiX& 

*). T^ms zfom-tz a 7 \z*x'**s9t&mm9)i 
[0045] ±eo**tfra£i«>¥*ttettgc 

o^it^rfttcov^TSi^-t^o t-f^ 0 6 (B) (;^-t 

3 >s zfrnvtzfe. mm mm 1 ±<7)^>; -> >j 3 >jg 

«:X7fA'-y^*iV>liCMPl:± 0^*1-^> o -fttc 

J:t), ~>>) => y?? ? 4 tmmztiZo **vm* % 

f&L, tiamizX *) &&'it2*tX ii i^o 3>9 9Y*- 
^nvz-f^Vt Lxm.tb£:itLZ->V n>(i N 7fimo* 

50 [0 0 4 6] v«; 3>^<bi-&7*7y4**a*jiiil7t: 
IPIiill T i Jf fcitTT i Nf (WT, 

Ti/Ti N«) *m^$-tir, «** 5 iBfc-fZo * 
115(0111:, MxlfMECVDft(:ii)X7f 
Xb^?-f!:Ltv^>Htl (Sij N« S). 

2* fcj&su s is N4 @2' <r>±mi,zmm6Z%- 

HZ-tZo mtmeiti/V >9fctf;(7)*\s<i'9W.&*m 

nmwtirho mtm6<v±miz, mm6 trumm 

8 t <7)&mi% 7 t i> T i NJl ^ y 9 ')> 9~m<r>-}5 
40 Si:i*)iftt5o fOl, 6 5 0 rgJSO&MS. & 
SIZ(± R T A £*to T-i? 1 ; > ') n > ^ 4 <0SSt 

[0 0 4 7] 0 7 (A) (;^i-±^(i, U->7 h 

(^F07K) i-^7.9 t Ltffi 7 iZJ.y1->9'£fr o 

m7*-?*9t LXmtmeiSilfS is N< ®2* iC 

Xy^->^^^V,», -7 P 7^4 0±M<7)/'< , JT^5 4-|Stll 
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li, mt(£Kfc&4 *>^vJ->? (RIE) Mf> H?j 

[0 0 4 81 ^,137 (b) izm-tto^. mm6 

*^>^r>a (w«) abawiffi-fb* >yx-r>m 
(warn) 8*Mt4. w4fci±wNi8wMu, 

? 'J >^"$,-&i/Mi^ ?*CVDfti:i ijfT^i 
SHIfe^Bil OISmg|5^(± x ^''J7i5r-*5T i/T 

[0 0 4 9UK, 98 (A) tC^-f idle. f«!7 
fifc*$ii.& 0 m^X. HI 8 (B) TSBH 

mz*-?*?t Lxmitms, s is n 4 S2* ati? 
5 * f f^ s *u figs iz it^mm <?> te v> -> > rmoru 

[0 0 5 0) *SW±, Jhi5<7)H18 (A)fcJ:U f (B) 

ii'>v 3>mtm (T-mm) ZR^xmib&A: cmp 

$ tii f r-^Ix -7 f 7 ^ ^fif ^ 1 1: J: i) , 

*»«±»OWifcJiWN»8tl»*LT. vW^M 
<0T»Bt8*fif4. *«0ft, TS&«&8 
£LTBWfcBl6, a«j&^ttfkM , S i 3 N 

4 12' JSilf/t'J T«5JCJi-y^>^i-fi ; ^ 0 dft.tr 

138 (B) U^1-J:d^#^i:i*o 
[0 0 5 1 ] ffi7(Oi*4:CMPf1f9^ 

tU^>nf> (W) ««rfflv»4»^-UJi, TSm 

ftl*ifc» CTflgq*) JMtio 16 (A) 

«»K9iLTWx.lfTa 2 Os B£it«$-£T/J><b % 

5 0 0- 6 0 0"C<OO 2 ttzliOs X~7 A> 
^Taz Os B£>>;-*miE il£v> 

m*u o t LxmmmtZo tmk. mmnm.i$.*n\. 

[ 0 0 5 2 J ±feo*H^W*fi|^]^0^#^|Bffi^S 

r § k & si- 4 * -v / < -> * <^$»ffl* ^'j - if ma £ 
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-So 

[0053] ±uv>*&w<nnimzm<r>*&mmmm. 
[0054] *3tw<v*mmmMmiiiv s *<7)n&j} 

-f ? b'J'J'A (Y2 Os ) ^STO (SrTiOs ) , 
BTO (BaTiOs ) £>&</>liB S TO (B ai-< S 
r x T i 03 ) mv>s<a7xj7 4 Y Mmttofrb i*^5 
20 »*<Ml*JgJftLTt J:v» 0 fWffi, *^W<0^i-^^ 

[0 0 5 5] 

im 1 ] (A) IfctttfHOUffcJggi i i;«*#j»#E* 
^gOfBtf./- KSggp^^^i-Bfffill-r-*!?, (B) 

[12] (a) tJio-- (b> imntottfeMi \zm 

[133] (A) ^J:0>' (B) «*f6WO*JtJg» l U# 

^ **#iett^go$g ykismcowiikTM i m-tm mm x 

[04] (A) isxzf (B) u$HiA$MSn:i 
4**#E*l6«<0«jS*ffi«>SitXg**i-|BfliiH-C 

50 [15] (A) <i*%«o%tt^ffi2£fe«¥ilMttS1K 
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[0 6] (a) {±*fzw<Dnmzm3iz&2>*i&mm. 
mwimm; - vw.fe&ft*m-rwimmx-& ►> , (b> 

[El 7] (A) 33 XV (B) li$Hil©IJ|Il3i:I 

& & o 

[Hi 8] (A) i$Xlf (B) ti*f&9IO#iJfe®)g| 3 Kft 

***#E*is*<o«jft^ifeo«jtis*^i-»fiifia-c 

<£> & o 

[@9] (A) fciU? (B) (i&*0#*ft:fB1i.=£S<D 
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[110] (A) lift*o*i*#Ettigtto«*;frttfl!> 
^jSXg^^-tffifMUT-*!?, (B) li&JfcO^gftlB 

[Ull] (A) 33XXf (B) JiffiSso^sUfciEffiHg 

<7> » it^co ftsig * m-r m m m x-$> z, „ 
[hi 2] (a) i±vt*<?>*mmmmw.<ommii&<o 
^jMim-twrnrnx'*) "9. (b) liftsfeo^aitese 

[fr-f-offcipn 

10 1— VmiKISR^ 2, 2' •••x 7 f>^h7^-l 
(Sis N< i) , 3-r3>?^ h*-;K 4- 
v>;n>) 5-/N*',)TJi (Ti/TiNl) , 

6- mtm. 6' -92 0RHUt, 7-«3» 

€ (Ti/TiNJI) , (Wi/c(±WN 



[HI2] 
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